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Abstract

Literature indicates a signiXcant history of work-related musculoskeletal disorders
(WRMSD) among diagnostic medical sonographers (DMS) and vascular technologist (VTs).
To gather current data related to this historical trend, the authors administered a survey to a
random and convenient sample of 5200 registered DMS and VTs. The invitation to complete
the survey on a secure Web site yielded the largest participant sample to date of 2963
completed surveys (57% response). Data relative to the prevalence of WRMSD were
analyzed and compared to other WRMSD research over the past decade. Results indicated
that 90% of respondents were scanning in pain, a 9% increase since the last large-scale
survey in 1997. Across all demographics, shoulder pain is most common, with older and
more experienced sonographers having more Xnger, hand, and wrist pain than other groups.
Pain continues to be related to pressure applied to the transducer, abduction of the arm, and
twisting of the neck and trunk. Ergonomic equipment and education are provided by
application specialists, but the incidence of WRMSD appears to be unabated. Higher order
research, including randomized trials, with education and ergonomic interventions is needed
to protect DMS and VTs who are necessary to meet increasing health care demands.
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Literature indicates a significant history of work- 
related musculoskeletal disorders (WRMSD) 
among diagnostic medical sonographers (DMS) 
and vascular technologist (VTs). To gather cur-
rent data related to this historical trend, the 
authors administered a survey to a random and 
convenient sample of 5200 registered DMS and 
VTs. The invitation to complete the survey on a 
secure Web site yielded the largest participant 
sample to date of 2963 completed surveys (57% 
response). Data relative to the prevalence of 
WRMSD were analyzed and compared to other 
WRMSD research over the past decade. Results 
indicated that 90% of respondents were scan-
ning in pain, a 9% increase since the last large-
scale survey in 1997. Across all demographics, 
shoulder pain is most common, with older and 
more experienced sonographers having more 
finger, hand, and wrist pain than other groups. 
Pain continues to be related to pressure applied 
to the transducer, abduction of the arm, and 
twisting of the neck and trunk. Ergonomic equip-
ment and education are provided by application 
specialists, but the incidence of WRMSD appears 
to be unabated. Higher order research, includ-
ing randomized trials, with education and ergo-
nomic interventions is needed to protect DMS 
and VTs who are necessary to meet increasing 
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health care demands.
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The reporting of work-related musculoskeletal 
disorders (WRMDS) within the sonography profes-
sion first came to light through the publication of 
serial case reports by Craig in 1985.
musculoskeletal injury related to working with 
patients and equipment in the field prompted  

ShAWN ROLL, MS*, OTR/L, CWCE

JOAN BAKER, MSR, RDMS†, RDCS, FSDMS

From *The Ohio State University, Columbus, and †Sound 
Ergonomics, Kenmore, Washington.

Correspondence: Kevin Evans, PhD, RT(R)(M)(BD), RDMS, 
RVS, FSDMS, The Ohio State University, 453 W. 10th Avenue, 340 
A Atwell Hall, Columbus, OH 43210. E-mail: Evans.36@osu.edu.

The authors thank Carolyn Coffin and Sound Ergonomics, LLC, 
for refreshing the survey. They also express their gratitude to the 
American Registry Diagnostic Medical Sonography (ARDMS) and 
Society Diagnostic Medical Sonography (SDMS) in facilitating 
access to registered diagnostic medical sonographers, cardiac sonog-
raphers, and vascular technologists.

DOI: 10.1177/8756479309351748  at USC Norris Medical Library on March 27, 2012jdm.sagepub.comDownloaded from 

Page 2

288      JOURNAL OF DIAGNOSTIC MEDICAL SONOGRAPHY November/December 2009 VOL.

studies to better quantify the incidence and preva-
lence of these injuries.2–4 Since this initial recogni-
tion of the problem, a large number of studies have 
been executed, but the level of scientific evidence 
has been limited. Although a formal systematic 
review was not completed, Table 1 provides various 
scientific studies that have been completed to docu-
ment the incidence of WRMDS among groups of 
diagnostic medical sonographers (DMS) and vascu-
lar technologist (VT).5–24 Decisions regarding the 
impact of WRMDS on the profession of sonogra-
phy should be made based on the most rigorous 
scientific evidence, but most studies published have 
been descriptive surveys. To raise the level of scien-
tific evidence and properly address the suspected 
incidence and prevalence of these workplace inju-
ries, researchers need to conduct randomized con-
trolled trials (RCTs) and meta-analyses.

Studies by Pike et al.23 and Murphy and Russo24

are currently the highest levels of evidence avail-

timely to reassess the profession to determine the 
continued exposure of sonographers and vascular 
technologists to WRMSD and compare their repor
ted exposure with data from previous studies. The 
current study was designed to build evidence and 
compare current reports to the 1997 Pike et al.
cross-sectional study to generate an updated snap-
shot of the profession needed to support more 
rigorous randomized interventional studies.

Materials and Methods

This research was designed as a descriptive 
cross-sectional study and used an amended version 
of the Health Benefit Trust (HBT) survey instru-
ment. The original HBT has 125 questions and is 
broken into five sections:

1. Demographic variables
2. Self-reports of musculoskeletal symptoms

https://www.researchgate.net/deref/http%3A%2F%2Fjdm.sagepub.com%2F


able. Pike et al.23 completed a randomized cross-
sectional study, whereas Murphy and Russo24

completed a meta-analysis. The executive sum-
mary provided by Murphy and Russo24 used a 
combination of cross-sectional studies, with results 
based on a melded pool of respondents (N = 1621). 
This meta-analysis remains limited due to a failure 
to provide details on the specific combination of 
previous data and statistical procedures used, leav-
ing the validity of the results in question. However, 
although high levels of evidence are still lacking, 
based on the results of all published studies by the 
authors cited, there remains a need for investiga-
tion of WRMSD in the sonography profession. 
The completion of a rigorous scientific study of 
the profession is needed to make informed deci-
sions on the current impact of WRMSD.

The last rigorous cross-sectional survey of the 
sonography profession to determine the preva-
lence and pervasiveness of WRMSD among diag-
nostic medical sonographers, cardiac sonographers, 
and vascular technologists was in 1997.23 Over 
the elapsed time period, job responsibilities and 
complexities associated with sonographic exami-
nations completed by these professions have changed 
dramatically. With updates and development of 
ergonomic features in sonography equipment, it is 

3. Work scheduling and tasks4. Work equipment
5. Work environment characteristics

The HBT survey was revised to properly reflect 
current sonographic practice and contained 58 ques-
tions relative to each of the five sections. Demogra
phic information included age, gender, height, years 
scanning, and job status. Pain and discomfort ques-
tions included locations of pain and medical diag-
noses as well as responses to pain (e.g., treatments, 
reporting, time off). Questions pertaining to work 
included information relative to the demands of 
the job (e.g., number of scans per day, time per 
scan, types of scans), as well as information about 
the equipment, environment, and scanning haz-
ards. Additional questions were asked related to 
ergonomic features of equipment and workstations.

Professionals of interest in this survey inclu
ded diagnostic medical sonographers (both gen-
eral sonographers and cardiac sonographers) and 
vascular technologist. The frame of participants 
used for this survey research effort included a 
randomly selected sample from the American 
Registry of Diagnostic Medical Sonographers 
(ARDMS) and individuals from the vendor  
list from Sound Ergonomics LLC. Three thou-
sand diagnostic medical sonographers, cardiac 
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WRMSD AMONG REGISTERED DIAGNOSTIC MEDICAL SONOGRAPHERS

TABLE 1.
Evidence-Based Assessment of Research Published on Work-Related Musculoskeletal Disorders Among Sonographers and 
Vascular Technologists
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sonographers, and vascular technologists practic-
ing in the United States and Canada were ran-
domly selected from the total population of 
53,963 registrants of ARDMS (as of November 
30, 2007). Added to the commercial vendor list, 
following de-duping, the total unique frame of 
participants in this study was 5785. Of the total 

5785 survey invitations sent, 585 invitations 
were undeliverable, resulting in a final sample of 
5200. The sample size was selected so that it 
would be a representative sample of the profes-
sion as provided by a power analysis with a mod-
erate effect size (0.5), based on an alpha of 0.05 
and power of 1.0.25

Levels of Evidence (Lowest to Highest)
Anecdotal 

Expert opinion 

Case reports Ia

Case reports IIb

Cross-sectional study 

Case control studies
Cohort
RCT
Meta-analysis

Author (Year)
Craig (1985)1

Craig (1990)2

Craig (1993)3

Craig (2001)4

Jakes (2001)5

Brown and Baker (2004)6

Necas (1996)7

Wihlidal and Shrawan 
(1997)8

Muir et al. (2004)9

David (2005)10

Murphey and Milkowski 
(2006)11

Village and Trask 
(2007)12

Peterson et al. (2008)13

Bastian et al. (2009)14

Roll and Evans (in press)15

Smith et al. (1997)16

Gregory (1998)17

Russo et al. (2002)18

Ransom (2002)19

McCulloch et al. (2002)20

Vanderpool et al. (1993)22

Pike et al. (1997)23

Evans et al. (2009)21

None
None
None
Murphy and Russo 

(2000)24

Number of Participants

27 

96 

67 

70
22 

11 

27
22

5 

113 

197
211
300
295
101 

983 
2963 

1621a

ARDMS, American Registry Diagnostic Medical Sonography; RCT, randomized controlled trial.
aUnclear or nonrandom sampling methodologies were deemed as case reports.
bNonrandom sampling methodologies with n > 100.
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